We investigated factors that physicians consider of most importance in the selection of second line tyrosine kinase inhibitors treatments (TKIs) in chronic myeloid leukemia patients (CML).
The use of tyrosine kinase inhibitors (TKIs) dramatically improved the long-term outcomes of patients diagnosed with chronic myeloid leukemia (CML). Imatinib (IMA), the first example of targeted therapy, increased the overall survival up to 85%, both in controlled trial [1] and in real-life settings [2] [3] [4] [5] . Second-generation TKIs, dasatinib (DASA) and nilotinib (NILO), were introduced in the armamentarium of active drugs in CML since 2004 after large evidence-based data supported their efficiency for rescuing IMA-resistance or IMA-intolerance in CML patients [6] . Thus far, no optimal sequencing strategy of TKI treatment in CML has been proposed due to the lack of specific comparative clinical trials [7] . Despite several factors, such as drug safety profile, comorbidities or impact on patient's quality of life [8, 9] , should be considered in the selection of second-line TKI treatment, there is no consensus on the most appropriate drug to use and very little is known on how physicians make these decisions. We conducted a pilot study investigating factors that physicians consider of most importance in treatment allocation to either NILO or DASA as 2nd line treatment allocation after IMA resistance or intolerance.
Data were collected as part of a previously published survey research on CML patients [10] . Analysis is based on a sample of 67 CML patients who switched from IMA to either NILO (N = 36; 53.7%) or DASA (N = 31; 46.3%). The protocol specified that patients had to be in second line treatment for at least 3 months to be eligible for this analysis. In all participating centers, both secondgeneration drugs should have been equally available for use. However, their cost was different, DASA being slightly more expensive. Fifteen physicians were involved in the management of these patients and they were asked to complete an ad-hoc eight-item questionnaire investigating reasons based on which they made the decision to either use one drug over another.
The majority of physicians interviewed were male (80%) and their median age was 44 years (range 32-62). Participating physicians had a median of 11 years (range 4-32) of experience in treating CML and of 15 years (range 5-35) of overall clinical practice. Twenty-seven percent of them reported to typically meet per week a number of CML patient between 10 to 20. (Additional file 1: Table S1 ).
Patient median age at the time of treatment switch was 47 (range 22-82 years) and 55 years (range 33-78) in the NILO and DASA group, respectively (p = 0.035). Median duration of IMA therapy for the overall population, before receiving second line therapy, was 2.3 years. Median time from treatment change to study survey was 2.75 years. No differences in the main reason for switching from IMA therapy (intolerance or resistance) or in the occurrence of any grade 3 or 4 AEs during previous IMA therapy were found between the groups of patients treated with NILO and with DASA. Physicians' evaluation on factors that guided their decisions to switch patients to one of the two drugs was not different by type of second line therapy actually chosen (i.e., either NILO or DASA). The most relevant determinant for 2nd line TKI selection was 'previous discussion with patients on pros and cons of drugs' , being reported as "quite a bit" or "very much" important in 73% of all evaluations. Patient's comorbidity or personality profile, was quoted as a 'quite a bit' or 'very much' relevant reason for the selection of 2nd line TKI, respectively in 43% and 48% of all questionnaires. In spite of different prices, the cost of the drug was not considered relevant at all, in the selection of which drug to use, in 93% of the 67 evaluations considered, but it should not be overlooked that both TKIs, for many of these patients, were provided free-of-charge by the national health system. Low relevance was assigned to patient age, but patients switched to NILO were older than those switched to DASA, and to different treatment schedule: 'not at all' or 'a little' relevance was reported respectively in 64% and 70% of all questionnaires (Table 1) . No statistically significant differences were found in selected factors, driving the decision to switch either to NILO or DASA when physicians considered switching from first line IMA therapy.
The results of this pilot survey on potential determinants for the second line TKI choice in CML showed that physicians consider discussion with their patients about advantages and disadvantages of drugs, as the most relevant factor based on which making a decision. Since the choice of the physicians is usually guided by technical and professional considerations, this suggests that the available data on efficacy, safety, and cost, were not sufficient, or were not sufficiently different, to allow a priority of physicians' over patients' choice. There is paucity of evidence on how such decisions are made in routine CML care and our study underscores the need of further research in this area, including prospective randomized comparative studies. 
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